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But, ra0o------—r>-----    = the weight of the mass m when at rest on
the surface of the rotating earth. Hence, when the mass m is given a horizontal velocity v, its still-weight W is changed by an amount ATf given by the equation,
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Since the latitude is limited by 0° and 90°, it follows that the sign of the change (that is, whether the change consists of a decrease or increase from the still-weight) depends upon the value of a, or the direction of motion. Obviously, whenever cos a is positive, or the velocity has an easterly component, the change of weight is negative—maximum when $ and a are both zero, or when the motion is east on the equator. Similarly, since 2V cos <f> is nearly always large in comparison with v, the change of weight ordinarily is positive whenever the velocity has an appreciable westward component. This increase of weight clearly is a maximum when <j> = 0° and a = 180°, or when the motion is west on the equator.
Further, the direction of the wind in order that there be no change of weight is conditioned by the equation,
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But, as above stated, 2V cos <p nearly always is large in comparison with v, and therefore the direction conditioned by zero change in weight commonly has only a small westerly component. For example, let v = 44.7 meters per second (100 miles per hour) and let $ = 60°. Then, under these somewhat excessive conditions, for zero effect, cos a = — ^-f 0> about, or the direction along which there is no change of weight is less than 6° west of the meridian.
From the above it appears that of the three factors that alter the weight of a given volume of air and thereby determine whether it shall rise to higher levels, sink to lower, or remain where it is, temperature is by far the most important, and horizontal velocity the least important. As a rule, the former alone need be considered.
Local Convection.—There are two distinct ways of thermally inducing convection: (a) by heating below; (6) by cooling above. Each is of great importance, both in general atmospheric movements and also in those restricted or local winds to which special names have been given. Where heating alone occurs the rising air does not return, but remains in

